Lateral condyle fracture of the humerus in children treated with bioabsorbable materials by Andrey, V.
UNIVERSITE DE LAUSANNE - FACULTE DE BIOLOGIE ET DE MEDECINE 
Département médicochirurgical de pédiatrie (DMCP) 
Unité de chirurgie orthopédique et traumatologique (UPCOT), Service de chirurgie pédiatrique 






préparée sous la direction du Professeur Pierre-Yves Zambelli 
et présentée à la Faculté de biologie et de médecine de 
l'Université de Lausanne pour l'obtention du grade de 
DOCTEUR EN MEDECINE 
par 
Véronique ANDREY 
Médecin diplômée de la Confédération Suisse 




de Médecine I BiUM 
CHUV-BHOB - Bugnon 46 
CH-iüi i Lausanne 
UNIL 1 Université de Lausanne 
Faculté de biologie 
et de médecine 
Ecole Doctorale 
Doctorat en médecine 
Imprimatur 
Vu le rapport présenté par le jury d'examen, composé de 
Directeur de thèse 
Co-Directeur de thèse 
Monsieur le Professeur Pierre-Yves Zambelli 
Expert Madame le Professeur Brigitte /olles-Haeberli 
Directrice de l'Ecole Madame le Professeur Stephanie Clarke 
doctorale 
la Commission MD de l'Ecole doctorale autorise l'impression de la thèse de 
Madame Véronique Andrey 
intitulée 
Lateral condyle fracture of the humerus in children treated 
with bioabsorbable materials 
Lausanne, le 20 mai 2014 
pour Le Doyen 
de la Faculté de Biologie et de Médecine 
ç~ 
Madame le Professeur Stephanie Clarke 
Directrice de l 'Ecole doctorale 
Rapport de synthèse 
Les fractures du condyle externe de l'enfant sont un traumatisme relativement fréquent qui 
survient le plus souvent chez l'enfant entre 5 et 15 ans. Elles sont classées en 3 grades : le 
grade 1 sans déplacement qui peuvent être traitées conservativement et les grades 2 
(déplacées) et 3 (disloquées) qui nécessitent une prise en charge chirurgicale par réduction 
ouverte et embrochage. Le traitement traditionnel de ces fractures consistent en la mise en 
place de broches/vis métalliques qui doivent être retirées quelques semaines plus tard lors 
d'une seconde intervention. 
Depuis les années 90, des matériaux bio-résorbables à base d'acide polyglycoliques sont 
apparus en chirurgie orthopédique et traumatologique. En raison de la survenue de 
complications telles que réactions inflammatoires, formation de séromes ou ostéolyse, 
l'utilisation du matériel conventionnel a été préférée. 
Cependant, depuis quelques années, de nouveaux matériaux en acide polylactique sont 
apparus sur le marché. La période de résorption étant beaucoup plus lente, ces matériaux 
induisent des réactions beaucoup plus faibles, sans conséquences cliniques relevées jusqu'à 
présent. 
Chez! 'adulte, de récentes études ont prouvés! 'efficacité et l'absence d'effets secondaires liés 
à ces matériaux. Par contre, chez l'enfant, peu d'études à moyen terme ont été réalisées et 
l'impact sur l'os en croissance est peu connu, même si pour ! 'heure aucune conséquence 
clinique n'a été relevée. 
Dans le cadre de notre étude, nous avons comparé 2 groupes d'enfants traités pour des 
fractures du condyle externe du coude. Le premier groupe traité par du matériel conventionnel 
et le second par matériel résorbable. 
Les enfants ont tous étés suivis de manière très étroite durant la première année et la 
récupération clinique est similaire pour les 2 groupes. A 4 ans du traumatisme, les résultats 
fonctionnels sont identiques pour les 2 groupes et aucune complication liée au matériel 
résorbable n'a été mise en évidence. Par ailleurs, à 1 et 4 ans, les clichés radiologiques 
montrent l'absence de lésions liées au matériel résorbable. 
En conclusion, dans le cadre de notre travail nous avons pu montrer l'efficacité des matériaux 
résorbables dans la prise en charge des fractures du condyle externe du coude chez! 'enfant. 
Ces matériaux permettent d'optimiser la prise en charge de ce type de fracture en prévenant 
un risque opératoire et anesthésique liés à une seconde intervention nécessaire au retrait du 
matériel d'ostéosynthèse conventionnel. Par ailleurs le coût lié à la prise en charge globale de 
ce type de fracture est moindre lors de l'utilisation de matériel résorbable. 
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The aim of this study was to compare clinical and radiological outcome of lateral condyle fracture of the elbow in children treated 
with bioabsorbable or metallic material. From January 2008 to December 2009, 16 children with similar fractures and ages were 
grouped according to the fixation material used. Children were seen at 3, 6, and 12 months and more than 4 years (mean 51.8 months) 
postoperatively. The clinical results were compared using the Mayo Elbow Pe1formance Score (MEPS). Radiographie studies of the 
fractured and opposite elbowwere assessed at last follow-up control. Twelve children had a sufficient followup and could be included 
in the study. Seven could be included in the traditional group and 5 in the bioabsorbable group. At 12 months, the MEPS was 100 for 
every child in both groups. Asymptomatic bony radiolucent visible tracks and heterotopic ossifications were noted in both groups. 
There were no significant differences in terms of clinical and radiological outcome between the two groups. 1he use ofbioabsorbable 
pins or screws is a reasonable alternative to the traditional use of metallic materials for the treatment of lateral condyle fracture of 
the elbow in children. 
1. Introduction 
After supracondylar fracture, distal humerus epiphyseal frac-
ture is the second most frequent injury of the elbow in 
children. Epiphyseal fractures of the distal humerus are 
described in relation to their location. The lateral condyle is 
by far the more frequent. The severity of the fracture is graded 
from 1 to 3. A fracture without displacement is graded 1 and 
treated conservatively. Grades 2 and 3 represent moderate 
and severe displacement, respectively, and need a surgical 
approach [l-3]. Traditional surgical treatment consists of an 
open anatomical reduction, metallic Kirchner wire fixation, 
and cast immobilization. TI1e metallic hardware is usually 
removed 6 to 8 weeks later w1der general anesthesia [4, 5]. 
In the 90s, the first bioabsorbable materials made of 
polyglycolic acids were used in traumatic and orthopedic 
surgery. Because of strong inflammatory reaction and signif-
icant clinical side effects (osteolysis, seroma formation), the 
use of traditional materials remained the gold standard [ 6, 7]. 
New bioabsorbable materials made of polylactic acids were 
introduced. They resorb slower and do not induce clinically 
disturbing inflammatory reactions [8]. Many orthopaedic 
and trauma studies confirmed the safety and efficacy of these 
newer bioabsorbable materials without significant side effects 
in adults [8-11] and with similar clinical outcome, when 
compared to traditional metallic materials [12-14]. In 1991, a 
study assessing polyglycolic bioabsorbable materials for the 
treatment of epiphyseal fractures of the distal humerus did 
not reveal significant side effects or growth disturbances after 
6 months although aspecific inflammatory reactions were 
noticed [15-17]. The use of polylactic bioabsorbable materials 
did not show any bony abnormalities after one to two years, 
but suggested that a minimal 3 years followup was necessary 
to ascertain the absence of any impact on the growing bone 
[18, 19]. In our hospital since 2009, metallic K-wires were 
replaced by bioabsorbable polylactic acid materials. Since 
2 
polylactie materials have a significantly longer resorption 
time than polyglycolie materials, their impact on growing 
bone needed to be further assessed. 
The aims of this study were to demonstrate that the use of 
polylactie bioabsorbable materials in lateral condyle fractures 
of distal humerus in children did not significantly impair the 
growing elbow and that the functional outcome was as good 
as with traditional metallie materials. 
2. Materials and Methods 
From January 2008 to December 2009, 16 children underwent 
surgical treatment of a lateral condyle fracture of the elbow 
in our pediatrie orthopaedie and trauma unit. The first 
group (group 1) consisted of 10 children operated in 2008 
using traditional metallie K-wires for fixation after open 
anatomieal reduction. Each child required a second operation 
for hardware removal 6 to 8 weeks after trauma. 
In 2009, 6 children with similar fractures constituted 
group 2 and were treated using bioabsorbable pins and/or 
screws with the same surgieal approach. 
Each patient was operated by tl1e same team of senior 
surgeons using the fo!lowing surgieal technique. 
2.1. Surgical Technique. The operation was performed ~nder 
general anesthesia on the day of injury or the day after. 
In group 1, once open anatomieal reduction was achieved 
and confirmed using tluoroscopy, fixation was secured using 
one or two 1.0 to 2.0 millimeter transepiphyseal metallic K-
wires. Skin closure covered the wires. Postoperatively, the 
elbow was immobilized in a long arm cast for 1 month. The 
hardware was removed under general anesthesia after 6 to 8 
weeks. 
In group 2, open anatomical reduction was temporary 
stabilized with metallic K-wires until final fixation with 
polyglycolie bioabsorbable wires and/or screws. Skin was 
closed after hardware removal. The bioabsorbable wires were 
2.0 millimeters in diameter and had an estimated resorption 
time of 24 months. The elbow was also immobilized in a long 
arm cast for 1 month. 
A retrospective analysis of both functional and clinieal 
outcomes was performed during the regular followup after 
3, 6, and 12 months and more than 4 years after surgery. The 
functional outcome was evaluated according to the calculated 
Maya Elbow Petformance Score (MEPS) [20, 21]. Medieal 
records were searched for possible clinieal, operative, and 
postoperative complication. For the purpose of the study, 
AP and lateral plain radiographie studies of the fractured 
and contralateral healthy elbows were performed at one and 
J9ur years after fracture fixation. Radiographie assessment 
--iooked for bony abnonnalities such as radiolucent visible 
tracks, heterotopie ossifications, or bony cysts. Growth plate 
disturbances were recorded. When disagreement was noted 
among the authors' interpretation, the films were reviewed in 
common and agreement was reached. Baumann's angle was 
measured and compared witli the healthy sicle to evaluate 
the quality of the reduction. Valgus or varus deformity was 
considered significant if more than 10 degrees. Elbow range of 
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TABLE 1: Patient characteristics: Age, gender, and side of injury. 
Case Gender Age at time of in jury Side ofinjury 
(Group 1) 
F 6 G 
2 M 6 G 
3 F 5 G 
4 M 14 G 
5 M 7 G 
6 M 5 D 
7 M 11 G 
(Group 2) 
F 14 G 
2 M 14 G 
3 M 6 G 
4 M 5 D 
5 F 7 G 
motion (ROM) was considered significantly impaired when 
20 or more degrees loss was noted in flexionextension. 
Radiological abnormalities and clinieal complications 
were listed and analyzed in both groups. The continuous 
variables, clinical scores, and Baumann's angle differences 
were evaluated between the two groups using the Wilcoxon's 
test for unpaired samples. 
3. Results 
Three children in group 1 and one in group 2 moved away 
and were lost to followup. The remaining 7 children in group 
1 were 2 girls and 5 boys with a mean age of 9,2 years (range: 
5-14). The 5 children in group 2 were 2 girls and 3 boys with 
a mean age of 7,7 years (range: 5-14). Demographie data are 
listed in Table 1. 
After four years, no seroma, discharging sinus over the 
fracture site or osteolytie changes was noted in the bioab-
sorbable group. In both groups, no infection, Joss of fracture 
reduction, avascular necrosis, or pseudarthrosis occurred. 
At the final fol!ow-up control, significant valgus defor-
mity of more than 10° was noted in 1 case for group 1 
and 2 cases for group 2. These 3 cases remained clinieally 
asymptomatic. 
Less than 20° decrease in the elbow ROM, without any 
expressed functional consequences, was measured in four 
cases in group 1 and three cases in group 2 (Table 2). One 
patient in group 2 had a 35°, Joss of ROM on the fractured 
side without expressed functional consequences at one-year 
followup. Complementary investigations with a CT-scan 
revealed heterotopie calcifications over the coronoïd process. 
He benefited from a second procedure with heterotopie 
calcification removal. One-year after the second operation, 
his fractured elbow flexion limitation reduced to 10°. 
Regarding functional outcome, the mean MEPS at 1 
month was 75 for each patient in both groups and was 
considered to be secondary to the long cast immobilization. 
At 3 months, the mean MEPS was 95,7 in group 1 (range 
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TABLE 2: Summary of results: MEP scores and complications. 
Case Age Mayo Elbow performance score Complications 1 month 3 months 6 months After 12 months 
(Group 1) 
6 75 95 95 100 None 
2 6 75 95 100 100 None 
3 5 75 100 100 100 None 
4 14 75 100 100 100 None 
5 7 75 100 100 100 Valgus> 10° 
6 5 75 95 100 100 None 
7 11 75 85 95 100 None 
(Group2) 
14 75 100 
2 14 75 90 
3 6 75 95 
4 5 75 95 
5 7 75 95 
TABLE 3: Summary of results: mean age, MEP scores, and Baumann's 
angle variation. 
Parameter Group 1 Group 2 Pvalue 
Age 9,2 years (5-14) 7,7 years (5-14) 0.5011 
Mayo score (1 month) 75 75 
Mayo score (3 months) 95,7 (85-100) 95,0 (90-100) 0,427 
Mayo score (6 months) 99,2 (95-100) 99,0 (95-100) 1 
Mayo score ( after 12 100 100 
months) 
Baumann angle variation 2,7° (0-6) 8,6° (0-18) 0.1915 
85-100) and 95 in group 2 (range 90-100). At 6 months, the 
rnean MEPS was 99.2 in group 1 (range 95-100) and 99 in 
group 2 (range 95-100). The score reached 100 in each patient 
of both groups at one-year followup and after. There was no 
statistically significant difference between the 2 groups' rnean 
scores at 3, 6, and 12 rnonths (Table 3). 
The MEPS's reduction in both groups was mostly due to 
mild or moderate pain and decreased ROM. Of note, each 
child from both groups was free of pain at one-year followup 
and had returned to bis normal activities. 
When comparing normal and operated elbow radio-
graphs at four years, two cases of condylar bone rernod-
eling were observed in group 1 and one case in group 2 
(Figures 1 and 2). Two cases of heterotopic ossifications 
without significant functional consequences were observed 
in both groups. Two patients in group 2 had clinically 
nonsignificant persistent visible radiolucent bony tracks at 
one-year followup. As previously explained only one patient 
in group 2 needed cornplernentary investigations with a CT-
scan because ofheterotopic calcifications. In group 1, one case 
of premature growth plate clôsure occurred (Table 2). 
At one-year followup, no epiphyseal necrosis was noticed 
on radiographs. 
100 100 None 
95 100 ROM reduction 
100 100 Valgus> 10° 
100 100 None 
100 100 Valgus> 10° 
Baumann's angle difference between the healthy and 
operated elbows was a mean 2.7° (range 0-6) in group 1 and 
8.6° (range 0-18) in group 2. This difference did not reach 
statistical significance (Table 3). 
4. Discussion 
The gold standard in the treatment of displaced lateral 
condyle fractures of the elbow in children is open anatomical 
reduction and internai fixation with K-wires followed by cast 
immobilization [ 4, 5). Although very effective with excellent 
functional results and few complications, this technique 
implies for some surgeons the need for hardware removal 
under GA. Injured children with this condition would 
greatly benefit from any bioabsorbable material giving similar 
results. 
In this study, the functional outcome was excellent and 
identical in both groups more than 4 years after surgery. 
Twelve months after fixation, the MEPS reached 100 in 
every patient of both groups. Compared to a previous study 
performed with polyglyco!ic materials revealing cases of 
nonspecific inflammatory reactions like seroma formation 
(17), no such significant inflammatory process was noticed in 
our patients. 
Using bioabsorbable pins and screws requires fine techni-
cal skills and good lmowledge of the material, especially when 
applied to a small size elbow. Once anatomically reduced, 
the fracture needs to be stabilized by metallic K-wires until 
final fixation with the bioabsorbable material. Because of 
these manipulations and the small intraoperative surgical 
space availabk, secondary displacement may occur. It could 
explain the slight increased of deformation or limitation of 
ROM observed in the bioabsorbable group. Of note, these 
findings were not clinically significant and did not influence 
the function of the elbow at one-year followup. In this small 
series, no clinical complications could be directly attributed 
to the use ofbioabsorbable materials. In the literature, ROM 
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FIGURE 1: Fractured elbow compared to the contralateral healthy elbow at 4-year followup (group 1). 
FIGURE 2: Fractured elbow compared to the contralateral hea!thy elbow at 4-year followup (group 2). 
limitations and valgus or varus deformities are usual com-
plications reported after lateral condyle fracture of children's 
elbow, irrespective of the fixation technique [22, 23]. 
Radiographie bony abnormalities such as heterotopie 
ossifications along the fracture site or bone remodeling were 
noted one year after surgery for both techniques. These 
findings were clinieally irrelevant except for one patient from 
group 2. This 14-year-old child had a limited elbow ROM of 
35° degrees 12 months after surgery. After computed tomog-
raphy evaluation he was reoperated 12 months after fracture 
fixation. However, this patient was never symptomatie before 
the second procedure. One year later, the ROM improved 
significantly to less than 10° flexion Joss and his functional 
outcome was excellent. R' 
One case of premature closure of the growth plate was 
noted in an 11-year-old child in group 1, without clinieal and 
functional consequences. No difficulty was encountered dur-
ing the surgie al procedure. The advanced bone age compared 
to his chronologieal age enabled healing without significant 
malunion, with the contralateral healthy growth plate being 
almost closed at the time of injury. 
Although Baumann's angle measurements were variable 
among examiners, especially for older cases where the capitel-
lum starts to fuse with the lateral condyle, there was no 
significant difference between both groups. 
This study had naturally some limitations. It was a 
retrospective analysis with a small sample size. Radiographie 
analysis was performed independently by the authors and 
only Baumann's angle was measured on radiographies. 
In our study, bioabsorbable screws and pins did not 
induce any significant radiologieal growth disturbances or 
abnonnal bone reaction. In accordance with previous studies 
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using similar material in orthopedic surgery, children oper-
ated with bioabsorbable materials need a minimum ofthree-
year followup to confirm the absence of complications such 
as foreign body reaction and cysts formation [18, 19]. 
As functional results were similar using both techniques, 
the benefits of using bioabsorbable material were clear. A 
second operation is avoided which widely compensates for 
the initial higher cost of the bioabsorbable material. 
5. Conclusion 
When compared to metal fixation, bioabsorbable fixation of 
lateral condyle fractures of the elbow was safe. It also is cost-
effective when for hardware removal, a second anaesthetic is 
planned. 
No clinically relevant specific complication or adverse 
reaction could be attributed directly to the bioabsorbable 
material. More than four years after surgery, the functional 
outcome was excellent. Nonsignificant radiographie bone 
modifications around the fracture were noted in both groups. 
Using bioabsorbable material for the surgical treatment of 
lateral condyle fractures of the elbow appeared as a satisfying 
alternative to metal K-wires. 
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